Information Technology Infrastructure Library (ITIL) is a popular framework for IT governance, but little academic research on ITIL exists. The authors investigate the overlap between ITIL and IT governance practices to illustrate ITIL's potential to stimulate IT governance. A field study shows that IT implementation success is particularly influenced by group efficacy and organizational resources, and, to a lesser extent, senior-management involvement. Findings show that ITIL, as expected, is a framework that contributes to IT governance by stimulating process management practices.
INTRODUCTION
IT governance is defined as leadership and structures, processes, and relationships that ensure that the organization's IT sustains and extends its strategy and objectives (De Haes & Van Grembergen, 2009) , and has been the focus of substantial attention from both academics and practitioners. Studies have found that IT governance positively affects IT performance (Weil & Ross, 2004) . Companies have invested heavily in reference models and industry standards--such as COBIT, Prince2, ISO 9001, ISO/IEC 20000, and Val IT (Van Grembergen & DeHaes, 2008 )--in order to achieve IT governance, and this trend is expected to continue (Buckby, Best, & Stewart, 2009 ). Whether firms can achieve IT governance by implementing such models and standards is an important question. Little evidence exists on their effects on IT governance. One reference model that has recently received particular attention from practitioners is Information Technology Infrastructure Library (ITIL). Despite its popularity, surprisingly few studies have investigated how ITIL as a framework can contribute to IT governance. Two questions seem especially relevant: Does ITIL improve IT governance through better process management, and why do so many companies strive to implement ITIL?
Four considerations motivate our focus on ITIL and these questions. First, there is still little academic research available around reference models and industry standards for IT governance (Van Grembergen, 2009 ). This constitutes a gap in IT governance research. The prevalent global popularity of ITIL opens a challenging research opportunity, and more research on ITIL is called for (Conger, Winniford, & EricksonHarris, 2008; McBride, 2009) . Second, literature argues that ITIL supports IT governance (Ko & Fink, 2010; Selig, 2008) , but a detailed assessment of this argument has not been performed. Additionally, because of its focus on processes, ITIL implementation should theoretically play a significant role in increasing process management practices in the IT function, and thus stimulate IT governance. This relationship has not yet been subjected to investigation and empirical testing. Third, reports indicate that implementing ITIL is not straightforward, and research has found ITIL implementation to be a challenging undertaking (Cater-Steel & Pollard, 2008; Cater-Steel & Toleman, 2010; Iden, 2009; Pollard, Gupta, & Satzinger, 2010) . Researchers have found that a number of factors are vital for implementation success (Iden & Langeland, 2010) . However, these findings need theoretical validation. Fourth, literature suggests that the ITIL implementation progress depends on the environmental conditions, such as sector and business condition. For example, research has reported that large government organizations with a large IT workforce are the most advanced (Cater-Steel, . However, such potential variations in the impact of ITIL implementation need to be empirically tested.
This field study focuses on ITIL implementation in the Nordic countries (Sweden, Denmark, Norway, and Finland) . The reason for focusing on this region is that, to date, most of the empirical studies on ITIL are limited to Australia and the United States. This calls for more research in other international settings. The four Nordic countries constitute an interesting opportunity, as Nordic companies have been especially active in adapting to ITIL and engaging with the IT Service Management Forum (itSMF). Although their combined population is less 37 than 25 million, the four Nordic countries constitute about 15% of the total number of itSMF members internationally. We conduct a survey research because research on ITIL is dominated by case studies, and there is a need for more theory-based research in this area.
This article addresses the gap in knowledge noted above. Our study contributes to the literature in two different ways. First, our study offers novel insight into how ITIL is positioned in relation to IT governance. Our investigation shows that ITIL offers solutions for a variety of the IT governance practices (De Haes & Van Grembergen, 2009 ), especially those categorized as processes. Second, this work demonstrates the relative importance of key organizational factors that enable ITIL implementation, as well as ITIL's consequences for the process management practices in the IT function. IT managers may address these findings when preparing and evaluating their ITIL initiatives.
This article proceeds as follows. First, we account for our theoretical basis. We derive and discuss hypotheses concerning the antecedents and process management consequences of ITIL implementation. Then, we describe a large field study undertaken to test our hypotheses and present the results. The article concludes by discussing key findings, implications for practice and future research, and limitations.
THEORETICAL BASIS

IT Governance
IT governance focuses on the direction and control of IT and can be deployed using a mixture of various structures, processes, and relational mechanisms situated at multiple layers in the organization (De Haes & Van Grembergen, 2009; Van Grembergen, De Haes, & Guldentops, 2003) . A growing number of reference models and industry standards address IT governance (Buckby et al., 2009 ). However, a comprehensive framework that covers and integrates all the practices necessary to plan, develop, and deploy a comprehensive IT governance approach in a firm does not exist (Gottschalk, 2006) . Therefore, implementing IT governance means a firm must select the best or most suitable of all of the models and standards available, develop a blend of the best attributes of each of the frameworks, and tailor an approach that is realistic and sustainable (Selig, 2008) . A company may, for example, use COBIT for IT audit and control, ISO 17799 for security management requirements, PRINCE2 for IT projects, the Balanced Scorecard for visions and strategies, and Val IT for IT investments.
IT Governance Practices and ITIL
As a reference model for IT governance, ITIL emphasizes the control of IT through processes (Taylor, 2007) and is strongly influenced by quality management and process reengineering (Galup, Quan, Dattero, & Conger, 2007) . ITIL focuses on the flow of activities that cross organizational units, both inside and beyond the IT function. The objective is to maximize IT's ability to provide services that are cost effective and meet the needs and expectations of the business, as manifested in the Service Level Agreement. Having grown from a collection of recommended IT processes, the latest version (3) focuses additionally on strategy, markets, capabilities, control, and governance (Taylor, 2007) . ITIL covers more than operations and aligns with the ISO standard ISO/IEC 20000.
ITIL is frequently presented as an enabler for IT governance (Ko & Fink, 2010; Selig, 2008; Van Grembergen & DeHaes, 2008) . However, we have not been able to identify literature that analyzes and assesses how ITIL enables IT governance practices. Based on an analysis and comparison of the complete ITIL version 3 volumes with De Haes and van Grembergen's validated list of IT governance practices (De Haes & Van Grembergen, 2009 ), we present an overview of how ITIL may serve as a framework for IT governance in Table 1 . In the table, "index" refers to the structures (S1-S12), processes (P1-P11), and relational mechanisms (R1-R10) that are included in the IT governance reference literature. Table 1 provides new insight into how ITIL is positioned in relation to IT governance. ITIL offers corresponding practices for as many as 20 of the 33 IT governance practices (De Haes & Van Grembergen, 2009) . It is especially notable that ITIL facilitates all of the IT governance practices categorized as processes (P1-P11). Table 1 supports the proposition that by successfully implementing ITIL, companies can improve their process management activities and IT governance. However, ITIL is not inclusive when it comes to structural and relational practices. Here, firms must look to other reference models and industry standards.
Most organizations planning to implement ITIL will already have a set of existing practices established. ITIL implementation requires a four-step approach: (1) Identifying the company's existing practices, (2) achieving competence in ITIL recommendations, (3) redesigning existing practices based on ITIL recommendations, and (4) realizing the outcomes and instigating process management. Most firms choose a singleprocess approach when implementing ITIL by prioritizing the user-centric areas like the service desk and incident management. From there, firms gradually continue with processes like service level management, change management, and problem management Iden, 2010) . The level of ITIL implementation increases in a company as more of the ITIL processes are deployed and as the processes mature (Van Grembergen & DeHaes, 2008) .
Prior Research
One research question that has challenged researchers is: What factors have the greatest impact on successful ITIL implementation? We used a literature review to identify important factors for success. These factors are presented in Table 2 .
The research and the factors identified in Table 2 are based on different research methods, mainly descriptive studies. In (Basu, Hartono, Lederer, & Sethi, 2002; Cerpa & Verner, 1998; Earl, 1993; Gottschalk, 1999) : Senior management involvement, organizational commitment, and group efficacy. These antecedents are discussed in the next section.
ANTECEDENTS AND CONSEQUENCES
Antecedents to ITIL Implementation
The first antecedent pertains to IT senior management. The key role of senior management in organization development success in general has been highlighted by many researchers (Dong, 2008; Wooldridge, Schmid, & Floyd, 2008) . McDonough (2000) suggests that top managers help projects by a variety of means, such as demonstrating commitment, helping the team to surmount obstacles, making things happen, and providing encouragement to the team. Similarly, Emmanuelides (1993) proposes that development projects depend heavily on top management for acquisition of necessary resources, approval of design proposals, securing of required legitimacy, and delegation of necessary decision-making authority. Within ITIL, senior-management involvement means that top executives commit themselves to providing strong support for the project from its initiation to its end (Cater-Steel & Tan, 2005; Hochstein, Tamm, & Brenner, 2005; Pollard & Cater-Steel, 2009 ). Top management must provide feedback and guidance throughout the implementation (Hochstein et al., 2005) . However, as identified by Cater-Steel and Tan (2005) and Tan, Cater-Steel, and Toleman (2009) ,it is essential that one person from the executive committee champions and advocates ITIL. This leads us to our first hypothesis:
H1: As senior management involvement in the ITIL project increases, so does the level of ITIL implementation.
The second antecedent relates to how the organization and its members commit themselves to the effort. Organizational commitment has been repeatedly identified as an important variable in understanding the behavior of employees in organizations (Mowday, Steers, & Porter, 1979) . Although characterizations of organizational commitment vary, definitions tend to focus on employee behavior (Salancik, 1977; Staw, 1977) and attitude (Sheldon, 1971) . High commitment presents itself in a strong belief in and acceptance of the firm's goals and values and a willingness to exert considerable effort in reaching them. Within ITIL, commitment is indicated by the presence of sufficient resources , involving key people in process design, and letting them stay on the implementation effort from start to finish in order to maintain continuity (Iden & Langeland, 2010) . It is important for participants to recognize the need for improvement so that they try their hardest to implement ITIL (Iden, 2009 The third antecedent relates to the characteristics of the ITIL project and the team's belief in its ability to perform effectively (Gibson, 1999) . High efficacy perception enhances task performance (Sadri & Robertson, 1993) . Through observational and self-reporting techniques, researchers have established that group efficacy is a meaningful and measurable group attribute and that levels of group efficacy vary among groups (Gibson, 1999) . The level of group efficacy is often related to how much effort the group exerts, and researchers have found efficacy to be a determinant of group effectiveness (Gibson, 1999) . This follows logically from social cognitive research regarding individual work behavior, which has demonstrated that the higher the level of self-efficacy, the better an individual performs (Bandura, 1997) . With respect to ITIL implementation, group efficacy means that project members are sufficiently trained and that they possess sufficient knowledge about ITIL and process thinking (Cater-Steel & Tan, 2005; Hochstein et al., 2005; Iden & Langeland, 2010) . It also means that they have the skills necessary to identify, analyze, and design processes by utilizing ITIL recommendations, and that they have a well-defined method for process development (Iden, 2009) . Therefore, we can expect that:
H3: As group efficacy in the ITIL project increases, so does the level of ITIL implementation.
The fourth antecedent relates to the characteristics of the organization. We expect that sources of ITIL implementation success are also embedded in the resources and capabilities of the firm. In the resource-based view of the firm, competitive advantage is achieved through assembling and orchestrating difficult-to-copy resources, defined as a bundle of assets, capabilities, organizational process, firms attributes, information, and knowledge (Teece, Pisano, & Shuen, 1997) . ITIL implementations with greater resources have more surplus power and therefore more latitude for progress and outcome. Based on this view, we anticipate that budget (the amount of economic resources made available for the ITIL effort), size (the number of staff and IT employees), and revenue (company income), will influence the firm's ability to implement ITIL. We also expect that experience with ITIL, reflected by the years since the initiative was taken, will affect ITIL implementation. From this, we can expect that:
H4: As the organizational resources increase, so does the level of ITIL implementation.
Process Management Consequences of ITIL Implementation
IT governance and ITIL each place heavy emphasis on the importance of processes and process management (Selig, 2008; Taylor, 2007; Van Grembergen & DeHaes, 2008 ). As we have discussed above, process is one of the three types of practices in IT governance, and process management is especially relevant for IT planning, project management, portfolio management, risk management, IT service delivery and support, and performance management. Process management in IT governance means that processes are well defined, documented, and measured (Selig, 2008) . It also implies nominating process owners and assessing process maturity for improvement (Van Grembergen & DeHaes, 2008) . For ITIL, as a process reference model, process management requires each process to be controlled so that they remain compliant with the objectives of both IT and business (Taylor, Case, & Spalding, 2007) . The literature offers various models for process management (Becker, Krugeler, & Rosemann, 2007; Gulledge & Sommer, 2002; Hammer & Stanton, 1999; Küng & Hagen, 2007; Pritchard & Armistead, 1999 ; van der Aalst, ter Hofstede, & Weske, 2003) . For our investigations and analysis, we have, based on existing models, divided process management into seven distinctive but related practices: Process standardization, process documentation, process ownership, process goals, process monitoring, process improvement, and process certification. Each of these is discussed below. We believe that as the ITIL implementation level increases, so will the level of process management in terms of the extent to which the seven process management practices are implemented.
The first practice is the standardization of the way a certain process is executed. The objective is that matching cases are handled in the same way; cases should follow the same predefined workflow and are subject to the same organizational procedures and rules every time they occur (Hammer & Stanton, 1999) . Standardization leads to predictability, both for staff and customers, and is often viewed as the first step towards process management (Rosemann & de Bruin, 2005; Van Grembergen & DeHaes, 2008) . Process standardization is a fundamental principle of ITIL: There is one best way to handle a certain type of case, and this way should be followed by every function and every staff member (Taylor, 2007) . For example, in order to comply with the negotiated standards set in the service level agreements, every request for change must follow the standardized change management process (Taylor, Lacy, & MacFarlane, 2007) . Case studies have identified process standardization as one of the main implementation effects of ITIL (Hochstein et al., 2005) . Therefore, we can expect that:
H5: As the ITIL implementation level increases, so does the level of process standardization.
Another practice of process management is that the characteristics of a process should be captured and documented (Ungan, 2006) . Process documents describe the process by its activities, workflow, roles, resources, rules, and outcomes (Harmon, 2003) . The purpose is to provide employees collectively with detailed information on how the process as a whole is executed, as well as the more detailed characteristics relevant to each role. Process documentation is also the basis for further refinement and improvement. ITIL consists of documented processes, and this is one of the attributes that make ITIL a reference model. The recommended practice for each process is documented according to a standard format, including process models. Likewise, implementing ITIL involves describing the new practices in standard document templates, as recognized by case studies . Therefore, we can expect that:
H6: As the ITIL implementation level increases, so does the level of process documentation.
The establishment of process ownership is an additional practice (Harmon, 2003; Spanyi, 2006) . Each process should have a process owner who is responsible for process performance and outcome. The process owner's primary tasks are to oversee the implementation of a new design, to follow up on its performance, and to coordinate with functional managers and other process owners. (Hammer & Stanton, 1999) . ITIL emphasizes the role of the process owner, and portrays the role comparably to the description above (Taylor, Lloyd, & Rudd, 2007) . Although the process owner is a novel role for many IT functions, organizations implementing ITIL have found it effective to appoint them (Cater-Steel, 2009; Tan et al., 2009) . This leads to the following hypothesis:
H7: As the ITIL implementation level increases, so does the level of process ownership.
Establishing explicit goals for process performance is a central practice. The process literature identifies a variety of relevant goals (Davenport & Beers, 1995; Garretson & Harmon, 2005; Kueng, 2000) . Harrington (1991) , for example, suggests goals for effectiveness, efficiency, and adaptability, but the literature offers alternative approaches (Kueng, 2000) . ITIL includes the process goal in its definition of process (Berkhout et al., 2000) . According to ITIL, all processes should have explicit goals (Taylor, Case, & Spalding, 2007a) . This leads to the following hypothesis:
H8: As the ITIL implementation level increases, so does the level of explicit process goals.
Monitoring is another process management practice (Harmon, 2003; Smith & Fingar, 2003) . Process goals must be translated into performance indicators that can be monitored. Firms must continuously assess process performance and verify that goals are met (Hammer, 2007) . ITIL mandates that processes be monitored in order to ensure that they comply with requirements (Taylor, Case, & Spalding, 2007) . Case studies confirm that such monitoring practices have been adopted by firms implementing ITIL . This leads to the following hypothesis:
H9: As the ITIL implementation level increases, so does the level of process monitoring.
Processes should be improved when monitoring reveals that they are not meeting the requirements set, or when new requirements arise (Harmon, 2003; Smith & Fingar, 2003) . Improvement efforts should be based on factual information. They can be minor adjustments to the existing layout, or can take the form of a large project if a major revision or a totally new design is required (Hammer & Stanton, 1999) . Improvement is central in ITIL, and one set of standards is dedicated to continual improvement (Taylor, Case, & Spalding, 2007) . The main message is that once implemented, the ITIL processes should constantly be evaluated and improved in order to fulfill changing business needs. This leads to the following hypothesis:
H10: As the ITIL implementation level increases, so does the level of process improvement.
The last practice of process management included in this study is that the system of processes is certified according to an international standard. We acknowledge that this criterion is beyond most definitions of process management; however, several forces provide a strong impetus for firms to invest in process certification. International institutions such as ISO-International Organization for Standardization--argue that process certification is necessary in order to fulfill customer expectations and requirements for product and service quality (ISO, 2000) . A certification gives evidence that processes are documented and that accountability has been defined, and is a strong indication that the firm has started to analyze processes and initiate change programs (Harmon, 2003) . Two standards are especially applicable in accordance with ITIL: The general ISO 9000 quality standard and the area-specific standard ISO/IEC 20000 for IT service management. Research finds that there is an growing interest among ITIL firms in these standards . This leads to the following hypothesis: 
RESEARCH METHODS
Data Collection
To test the hypotheses, an anonymous online survey was initiated in Finland, Sweden, Denmark, and Norway. The questionnaire was pretested on five respondents, and wording was adjusted prior to the survey. The survey was conducted in English. The targeted sample was drawn from the members of the Nordic itSMF chapters who were using ITIL, resulting in a total of 5,943 active e-mail addresses. See Appendix A for the survey instrument.
Operationalization and Measurement
The indicators of each of the elements of ITIL antecedents and consequences are described later.
Senior Management Involvement
Senior management involvement was measured using a reflective, two-item scale adapted from Basu et al. (2002) and by incorporating the perspectives of Wooldridge et al. (2008) .The items are "senior management provides continuous feedback and guidance to the ITIL-project" and "a member of senior management champions the ITIL-project." The respondents were asked to indicate the validity of the statements from 1 (very low degree of validity) to 5 (highly valid statement).
Organizational Commitment
Organizational commitment was measured using a reflective, three-item scale adapted from Basu et al. (2002) and Locke, Fredrick, Bobko, and Lee (1984) . The items are "sufficient resources have been allocated for the ITIL project," "key people are staying on the ITIL project from its start to finish in order to maintain continuity," and "the ITIL project members are trying their hardest to implement ITIL." The respondents were asked to indicate the validity of the statements on a scale of 1 (very low degree of validity) to 5 (highly valid statement).
Group Efficacy
Group efficacy was measured using a five-item, reflective scale based on Locke et al. (1984) , Gist (1987) , and Gibson, Randel, and Earley (2000) . Items chosen were "the ITIL-project has sufficient knowledge about ITIL and process thinking," "the ITIL-project is using a well-defined method for process development," "it is easy to understand ITIL's descriptions of best practices," "it is easy to develop our own processes based on ITIL," and "it is not a problem for us that the ITIL books are in English." The respondents were asked to indicate the validity of the statements on a scale of 1 (very low degree of validity) to 5 (highly valid statement).
Organizational Resources
Resources in an organization represent many types of resources that do not necessarily correlate. As a result, they were operationalized into four formative indicators: Number of years passed since the ITIL project was initialized reflects experience gained; the number of IT employees and total staff reflects personnel resources; and economic turnover reflects the company's income and financial situation. The respondents were asked to report which year the project started and to specify numbers of IT staff, employees in total, and economic turnover from predefined scales. These indicators are based on previous work by Cater-Steel and colleagues, who have used them in several successive surveys in this context (Cater-Steel, Cater-Steel, Tan, & Toleman, 2007; Cater-Steel et al., 2009 ). See Table 3 for descriptive statistics and Appendix A for survey instrument.
ITIL Implementation
ITIL implementation was operationalized using a 25-item scale adapted from Cater-Steel et al. (Cater-Steel & Tan, 2005; Iden, Steindal, & Stokke, 2007) , and adjusted to represent all the activities in ITIL version 3: Service strategy, service design, service transition, service operation, and continual service improvement (Taylor, 2007) . The response format followed a five-point ordinal scale: Not started (1), early (2), halfway (3), advanced (4), and completed (5). This list of 25 ITIL processes (items) represents a formative, composite scale addressing the processes included in each company's ITIL implementation. The final measure of ITIL implementation is constructed formatively as a composite score of all 25 items for each firm. Since formative or reflective measurement is a characteristic of the indicators rather than the construct (Bollen, 2007) , both reflective and formative indicators are relevant for inclusion. However, we were not able to identify reflective measurement scales of ITIL implementation in previous studies. Moreover, the ITIL processes represent actionable, but not necessarily correlated attributes of the phenomenon, which is necessary in reflective measurement. As a result, formative measurement was chosen for ITIL implementation.
Process Management
Process management was operationalized into a formative scale with seven items adapted from the literature on organizational process management. This variable is formative in nature, since the different dimensions of process management represent activities that do not necessarily correlate. A company will typically focus on specific activities, resulting in a composite list of practices that represent its approach to process management. These may include "processes are standardized," "processes are documented," "process ownership is established," "goals for processes are set," "processes are monitored," "processes are improved," and "the IT department is certified." The respondents were asked to indicate the validity of the statements on a scale of 1 (very low degree of validity) to 5 (highly valid statement). The final measure of process management was constructed formatively as a combination of the scores of the seven indicators. Our choice of formative measurement of process management is a result of our focus on the specific activities that form process management in organizations, and these activities do not necessarily correlate as is needed in reflective measurement (see Cenfetelli & Bassellier, 2009 for a discussion of reflective vs. formative measurement).
Control Variables
The nature of the business and the business environment influence each company's ability to implement ITIL. As a result, we included business sector and business conditions as control variables. Business sector is operationalized with one indicator measuring whether the responding company represents the private sector (1) or the governmental sector (2). Business conditions are operationalized with one indicator. Respondents were asked to report their organization's situation during the ITIL implementation from a list of predefined conditions: Stable, downsizing, increased workload, and restructuring of organization.
DATA ANALYSIS AND RESULTS
Of the 5,943 e-mails sent, 446 responses were returned: Finland 46, Sweden 150, Denmark 55, and Norway 193 (a response rate of 7.4%). We experienced a very low level of missing data (1.05%). Due to technical difficulties in estimating missing values in our data analysis tool (XLSTAT PLSPM, Addinsoft, Paris, France), we chose the default procedure of mean imputation for these missing values.
The resulting sample covers many sectors, of which IT represents 36% of the respondents. More than 50% of the sample represents large companies with more than 2000 employees. Nearly 30% of the respondents work in firms with more than 300 IT professionals. Still, firms of various sizes and numbers of IT personnel are well represented. The respondents represent different roles in their ITIL projects, with project manager, project member, and process owner as the three most frequent roles. Around 60% of the respondents possess ITIL training and certification at the ITIL Foundation level, whereas 20% have gained the ITIL intermediate and the ITIL expert levels. About 65% of the respondents have at least four years of experience with ITIL. At the firm level, most firms have up to four years of experience with ITIL, reflecting the growing popularity of ITIL in the Nordic countries from 2006 to 2008. All in all, our sample represents a variety of firms and project characteristics, with many levels of ITIL implementation and process management activities. Table 3 provides an overview of the characteristics of the sample. Descriptive statistics for the final sample are shown in Appendix B.
Instrument Validation and Test of Hypotheses
Data analysis and hypothesis testing were performed using partial least squares analysis with the XLSTAT-PLSPM package. Partial least square (PLS) has the ability to handle formative as well as reflective indicators of variables in the same model, in our research for the organizational resources, ITIL implementation, and process management. PLS can also handle more complex research models than other full-information, covariance-based tools (Chin, 2010) .
Tests of Measurement Quality
Formative and reflective indicators must be evaluated using different criteria for measurement quality, as indicated in guidelines suggested by Götz, Liehr-Gobbers, and Krafft (2010), Gefen and Straub (2005) , Straub, Boudreau, and Gefen (2004) and Cenfetelli and Bassellier (2009) . Tables 4-6 sum up the results of the different procedures for validation of formative and reflective indicators. The first step in validating formative indicators involves content validity, as suggested by Straub et al. (2004) . Content validity indicates whether the indicators appropriately capture the full domain and scope of the construct. Götz et al. (2010) argue that selecting formative indicators based on a combination of previously published work and subsequent qualitative assessment through interviews, expert statements, and so forth will increase the likelihood of content validity. Here, we have combined these procedures. The 25 indicators of ITIL implementation were adapted from Cater-Steel and Tan (2005) and Iden et al. (2007) . These indicators have been used and refined through qualitative feedback in many successive surveys each year since 2005, and the results from 2009 produced similar results as in previous years . The indicators cover the processes found in ITIL version 3, thus representing all the processes described within this last version of the ITIL framework (service strategy, service design, service transition, service operation, and continual service improvement). Six of the seven indicators of process management are adopted from Eikebrokk, Iden, Olsen, and Opdahl (2008) , who documented construct validity of the indicators through a two-step procedure from exploratory factor analysis to convergent validity of each dimension through coefficient alpha. The last indicator targets whether the IT department is certified and represents a new indicator that has not yet been tested for psychometric properties in this context. All in all, we believe the indicators have sufficient content validity and adequately capture the theoretical content and domain of our variables. The second step of formative indicator validation addresses multicollinearity. Since formative indicators form the variance of their latent variable through regression analysis, multicollinearity can be a serious threat to validity (Diamantopoulos & Winklhofer, 2001; Petter, Straub, & Rai, 2007) . Table 4 The last step in evaluating formative indicators is based on guidelines proposed by Cenfetelli and Bassellier (2009) , who address the number of formative indicators for each construct, and the weights and relative contribution of each indicator. With a large number of formative indicators, it is likely that their relative contribution decreases and some will have nonsignificant weights. According to Cenfetelli and Bassellier (2009) , the strategy to handle many non-significant indicators must be based on the purpose of the study and involves grouping of indicators into sub constructs or second order constructs, or keeping all indicators in forming a single construct. Here, our goal is to investigate the relationship between many different activities within ITIL implementation and process management. Grouping of indicators into higher-level constructs could hide interesting relationships between the activities involved that could inform subsequent theorizing. As a result, we chose to keep the individual indicators and in more detail investigate their relative contribution, which is reported under the hypotheses tests section. Appendix C shows the significance, loadings, and relative weights of the formative indicators.
Our research model includes three constructs with two or more reflective indicators: Senior management involvement, organizational commitment, and group efficacy. The validity of these constructs and their indicators will be tested through procedures that focus on their construct validity in terms of convergent and discriminant validity. In contrast to the validity tests for formative indicators and constructs, all the validity tests here focus on the inter-correlation between reflective indicators. Previously, confirmatory factor analyses by Basu et al. (2002) validated the indicators of senior management involvement and organizational commitment and found sufficient convergent and discriminant validity. The indicators of group efficacy are adopted from Bandura (1997) and Gibson et al. (Gibson, 1999; Gibson et al., 2000) , and very few validation tests exist for these measures used in this context. As is evident from Table 5 , we find sufficient discriminant and convergent validity both at the indicator and construct level. Table 5 shows discriminant and convergent validity at the construct level for the reflective constructs in our study. The Average Variance Extracted (AVE) for each construct is higher than the cross-loadings between constructs. This indicates that each construct accounts for more common variance in its set of indicators than between constructs, which means that the constructs have sufficient discriminant validity. Having established uni-dimensionality, coefficient alpha will show the convergent validity or reliability of the constructs. Coefficient alphas above 0.6 for exploratory purposes and above 0.7 for confirmatory purposes are considered acceptable. Here, coefficient alphas are very close to the recommended level of 0.7 for our reflective constructs, indicating sufficient convergent validity at the construct level.
When evaluating reliability at the indicator level, all standardized loadings of the reflective indicators should be significant and above 0.7 for most indicators. Table 6 shows that all indicators have significant standardized loadings, and that these are above 0.7 for most indicators for a given construct. This indicates that the indicators represent more systematic variance than error variance, which is the case for senior management involvement and for organizational commitment. For group efficacy, two out of five indicators are above the recommended level of 0.7, whereas two indicators are above 0.6 and one indicator above 0.5. In summary, the validation tests show sufficient measurement quality at the construct level and slightly below the recommended level for some indicators for group efficacy. Since our research represents an early stage of theory development in this field, the results are acceptable.
FIG. 2.
Results of hypotheses tests with explained variance, significant path coefficients, and regression weights for dimensions of process management ( * P < 0.05; * * P < 0.01). Figure 2 shows the research model with control variables, path coefficients, degree of support of the hypotheses, and explained variance. Overall, the research model is able to predict ITIL implementation and process management with R-squares of 0.31 and 0.49, respectively. The overall goodnessof-fit index, GoF (Tenenhaus, Amato, & Vinzi, 2004 ), is at the recommended level of 0.9 for the relative model fit (0.899), measurement model (0.945), and structural model (0.951), thus indicating an acceptable overall fit between the research model and the empirical data (Vinzi, Trinchera, & Amato, 2010) .
Tests of Hypotheses
Our hypotheses from H1 to H4 describe positive relationships between antecedents to ITIL implementation and the degree of ITIL being implemented. H1 states that a positive relationship will exist between senior management involvement and ITIL implementation, which was supported (0.095; P = 0.047). H2 expects a positive relationship between organizational commitment and ITIL implementation, which was not supported. H3 describes a positive relationship between group efficacy and ITIL implementation, which received strong support (0.336; P < 0.001). H4 states that as organizational resources increases, so does ITIL implementation, and this received strong empirical support (0.324; P < 0.001). Organizational resources were measured with four formative indicators, of which all had significant loadings. The weights of these indicators reflect the relative importance of their impact on the explanatory power of the structural model. Experience with ITIL (year initiated) was the most important dimension (0.341; P < 0.00), followed by IT employees (0.245; P < 0.01). The indicators Staff in total and Turnover had no impact when controlling for the influence of Experience and Staff in total. Appendix C lists the standardized loadings, weights, and level of significance for these indicators.
Our research model included two control variables, sector and business condition, which were believed to influence ITIL implementation. Sector measured whether the responding companies belonged to the private sector (1) or to the public sector (2). Sector had a significant and negative (-0.093; P = 0.020) relationship with ITIL implementation, indicating that as the share of public companies increased in our sample, the level of ITIL implementation decreased. Business condition controlled for the degree of organizational stability during the ITIL implementation project but showed no significant relationship with ITIL implementation. Figure 2 sums up the tests of the hypotheses.
Our research model includes seven hypotheses describing the relationship between ITIL implementation and process management. Process management was measured with seven formative indicators reflecting these hypotheses. The indicator loadings were significant for all these indicators, showing that they are all useful indicators of process management. Their weights reveal their individual contribution to the explanatory ability of the structural model when other indicators are controlled for. A significant weight implies support for the hypothesis involving the indicator, and the relative size of the weights for the indicators will reflect the relative importance of these indicators of process management. H5 expects a positive relationship between ITIL implementation and standardization of processes, which was strongly supported (0.281; P < 0.001). H6 states that as the level of ITIL implementation increases, so will the degree of documented processes, and this was strongly supported (0.352; P < 0.001). H7 expects the same positive relationship between ITIL implementation and process ownership, and this was supported (0.150; P < 0.04). H8 expects ITIL implementation to be positively related to the degree of explicit process goals being established. This was not empirically supported. H9 states that as ITIL implementation increases, so will the degree of processes being monitored, and this was strongly supported (0.271; P < 0.001). H10 expects that as the implementation level of ITIL increases, so will the level of processes improvement achieved. This was not supported. Finally, H11 states that as the degree of ITIL implementation increases in our sample, so will the degree of IT departments being certified, and this was strongly supported (0.273; P < 0.001). Of these seven activities of process management, the weights indicate that process documentation contributes most to the predictive ability of our research model, followed by process standardization, processes being monitored, and process ownership established. Table 7 sums up the results from the hypotheses tests. Appendix C sums up the weights and levels of significance for the seven hypotheses from H5 to H11.
In interpreting how the formative indicators contribute to the results of the structural model, we follow the procedures suggested by Cenfetelli and Bassellier, (2009) who suggest that the absolute and relative contributions from each indicator for each construct should be investigated, as well as the occurrence of negative and positive indicator weights. The large number of formative indicators for ITIL implementation and process management results in relatively low weight for some indicators due to the upper limit in explaining the variance of the construct. The weights indicate the unique contribution of each indicator, controlling for the other indicators. A low or non-significant weight does not imply that this specific indicator is unimportant, but rather that the indicator overlap with other indicators, despite controlling for multicollinearity. The indicator loadings for ITIL implementation and Process management are all significant, indicating that all indicators relate to their constructs, but their weights show that many indicators do not contribute beyond the influence of other formative indicators.
None of the significant indicator weights are negative, indicating no substantial suppressor effects. The indicator "explicit goals are set" has a negative, albeit non-significant, weight and could potentially overlap with the indicator "goals are being monitored."
DISCUSSION
The goal of this research was to understand how ITIL implementation affects IT governance through process management. We argued that ITIL and IT governance share many similar practices, and that to understand consequences of ITIL implementation on process management, we also need ITIL Implementation Certification Yes to understand important organizational antecedents influencing the ability to implement ITIL. In our theoretical model, we tested 11 hypotheses relating four antecedents and seven consequences of ITIL implementation. We found empirical support for our proposed theoretical model using empirical data from 446 Nordic companies. This study makes three important contributions. First, by combining the literature on ITIL and IT governance, we contribute to the IT governance literature (Buckby et al., 2009; De Haes & Van Grembergen, 2009; Van Grembergen & DeHaes, 2008) by revealing how ITIL can serve as a framework for IT governance in supporting several important processes and relational mechanisms. These relationships between ITIL and IT governance have received little attention in previous research. Our research reveals the influence of important organizational antecedents on ITIL implementation and the related consequences for process management and IT governance.
Second, we contribute to the literature on ITIL implementation by identifying important organizational antecedents that can influence the ability to implement ITIL. We found support for the relevance of these antecedents through a review of the literature on ITIL implementation, and we empirically demonstrated the influence of three out of four antecedents on ITIL implementation. This contribution responds to the call for more research and theory development within ITIL (Galup et al., 2007; McNaughton, Ray, & Lewis, 2010; Winniford, Conger, & Erickson-Harris, 2009 ).
Third, we contribute to the literature on organizational process management (e.g., (Hammer, 2007; Hammer & Stanton, 1999; Harmon, 2003; Rosemann & de Bruin, 2005) by uncovering how ITIL, as a process reference model, might stimulate the use of process management practices. Our empirical data provides one of the few empirical tests of this connection, showing significant positive relationships between ITIL implementation and five out of seven process management practices.
Theoretical Implications Antecedents to ITIL Implementation
This study found three important antecedents influencing the level of ITIL implementation. Of these, group efficacy contributed most (45.4%) to explaining the variability of ITIL implementation, followed by organizational resources (37.7%) and senior management involvement (7.6%). Organizational resources contain four dimensions, and experience with ITIL and the number of IT employees were significant. These findings contradict earlier ITIL studies that show senior management involvement as the single most important factor for ITIL implementation success (e.g., Iden & Langeland, 2010) . Our study suggests that the ITIL project group's training, skills, and experience with ITIL is the most influential antecedent, followed by the number of IT employees. This is interesting, but also explainable. Research has found ITIL implementation to be a challenging undertaking, and several competencies and skills are required (Cater-Steel & Pollard, 2008; Cater-Steel & Toleman, 2010; Iden, 2009; Pollard et al., 2010) . The emphasis on project group empowerment combined with senior management involvement opens up possibilities for future research on the allocation of authority and decision-making in the ITIL implementation project. Strong management involvement could be counter-productive to project group initiative and creativity; on the other hand, strong group efficacy may lead management to decide their involvement is less needed. Research on total quality management has found strong management leadership to be positively associated with employee empowerment (Ugboro & Obeng, 2000) .
The strong role of organizational resources in our findings points to the possible relevance of other organizational resources. Further research could investigate this in more detail by extending our theoretical model with other organizational capabilities and competencies, including IT planning and relationship competence (Eikebrokk & Olsen, 2007; Feeny & Willcocks, 1998) .
Process Management Consequences
Our empirical results confirm ITIL's instrumental role in establishing process management in organizations. Companies in our sample seemed to mature by implementing ITIL processes into establishing process management. Documentation, standardization, and monitoring dominated the process management practices that were positively influenced by ITIL implementation, whereas explicit goals and improvement were not significant. This implies that firms are more focused on achieving control, rather than instigating new process designs or continuous improvement. Future studies should investigate whether there is a natural course of maturation above the levels we have found in our material and into continuous improvement as part of IT governance (Van Grembergen & DeHaes, 2008) . There is also a need to study in more detail whether differences in how far companies reach in IT governance with the help of different frameworks (such as ITIL, Cobit, Balanced scorecard, and others) can be explained by characteristics of the frameworks themselves, or by differences in ambitions and organizational capabilities.
Given the significant standardized loadings of all the formative indicators of the ITIL-processes, further studies should investigate if some indicators could be joined together in meaningful sub constructs, or whether any second order constructs could better explain the observed indicator structure.
Contextual Influences
Our findings reveal that public firms do not implement ITIL to the same extent as private firms. This contrasts earlier findings where large government organizations with a large IT workforce are the most advanced in implementing ITIL (CaterSteel et al., 2009) . Our findings are surprising, given ITIL's historical roots in the public sector (van Bon, 2002) . We investigated the degree of organizational stability as another contextual difference that could influence ITIL implementation but found no significant relationship between level of organizational stability and ITIL implementation progress. This is surprising, since 72% of the companies in our sample reported being in an unstable situation. Future research could further examine antecedents and consequences by studying implementation behavior in public and private companies.
One important aspect of the organizational context is the organizational culture, which might influence ITIL implementation progress (Iden, 2009; Pollard & Cater-Steel, 2009; Tan et al., 2009) . Similarly, factors found in prior studies deserve further investigations, including the effects of introducing ITIL software (Iden, 2009; Pollard & Cater-Steel, 2009 ), hiring external competence (Pollard & Cater-Steel, 2009 ), interdepartmental communication and collaboration (Hochstein et al., 2005; Pollard & Cater-Steel, 2009 ), the format of the project model used (Hochstein et al., 2005; Iden, 2009) , and involving the business domain in the implementation effort.
Additionally, future studies should devote time to methodological issues, such as instrument development for measuring levels of ITIL implementation, ITIL software utilization, ITIL competence among staff, and the use of ITIL terms among personnel.
Implications for Practice
Our results clearly demonstrate the potential of increasing IT governance through implementing the ITIL framework. IT managers should acknowledge this and investigate further the number of structures, processes, and relational mechanisms recommended in ITIL and that fit with agreed IT governance practices (De Haes & Van Grembergen, 2009 ). Our analysis illustrates how IT governance involves the operational level of the IT function, and that IT governance can be obtained by enhancing areas concerned with delivery and support of IT services on a daily basis (Van Grembergen et al., 2003) .
The strong influence of organizational resources found in our study confirms the general view of ITIL implementation as a demanding activity in need of substantial resources. In particular, the strong influence of experience with ITIL and sufficient IT personnel is a signal to practitioners that dedicating resources is a necessary but not sufficient condition to successful implementation of ITIL and IT governance. Our findings verify prior ITIL research: Large firms, especially those with a large IT workforce, are leading in ITIL implementation.
Our theoretical model and findings can serve as guidelines for IT managers who are planning to adopt, or already adopting, ITIL. Group efficacy is the most important determinant of ITIL implementation progress, regardless of sector and business condition. IT managers should strive to empower project group members with the necessary competencies and skills. Attention must also be given to securing senior management involvement. IT managers must consider how they can build process management based on the seven practices.
Finally, there is an ongoing debate among practitioners at ITIL conferences and in social media whether ITIL is suitable for small and medium-sized firms. Our data shows no significant differences between companies as measured by their total number of employees or monetary resources. Rather, the important antecedents are related to their ITIL project group and the number of IT employees. As a result, we suggest that IT managers in charge of small IT functions should be especially conscious of whether to implement ITIL, and should not embark on this journey without considering whether important antecedents are supportive.
Limitations
The research on ITIL as an approach to IT governance is in an early stage of theory development. Despite its contributions, our study has several limitations. Our sample consists exclusively of Nordic companies, which belong to a common cultural sphere with certain conditions for organizational development (Hofstede, 1997) . This influences perspectives and practices for ITIL and process management. As a result, the findings in our study may not be generalized to other global settings. Our study has an over-representation of larger enterprises within IT and public government. The high percentage of large firms with many resources could create a too-positive picture of the relationship between ITIL and process management, and the high percentage of public government firms may influence the level of ITIL and process management implementation in our material. Further, because the administrations of the Nordic chapters of itSMF were unable to select only one member per company, and because participation is anonymous, in some cases, there may be more than one respondent representing the same company.
The respondents were exclusively persons involved in ITIL implementation and could be biased when characterizing their projects. Employees in other roles may have other views on relevant information regarding ITIL and IT governance.
Our operationalization of ITIL implementation involves 25 different processes. Due to the high number of processes involved, their weights might become negative or nonsignificant.
Future studies should investigate the nature of the ITIL implementation processes and whether different processes can be grouped together and better reveal their relative contribution on ITIL implementation. 
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